KDN (deaminated neuraminic acid): dreamful past and exciting future of the newest member of the sialic acid family.
KDN is an abbreviation for 2-keto-3-deoxy-D-glycero-D-galacto-nononic acid, and its natural occurrence was revealed in 1986 by a research group including the present authors. Since sialic acid was used as a synonym for N-acylneuraminic acid at that time, there was an argument if this deaminated neuraminic acid belongs to the family of sialic acids. In this review, we describe the 20 years history of studies on KDN (KDNology), through which KDN has established its position as a distinct member of the sialic acid family. These studies have clarified that: (1) KDN occurs widely among vertebrates and bacteria similar to the occurrence of the more common sialic acid, N-acetylneuraminic acid (Neu5Ac), but its abundant occurrence in animals is limited to lower vertebrates. (2) KDN is found in almost all types of glycoconjugates, including glycolipids, glycoproteins and capsular polysaccharides. (3) KDN residues are linked to almost all glycan structures in place of Neu5Ac. All linkage types known for Neu5Ac; alpha2,3-, alpha2,4-, alpha2,6-, and alpha2,8- are also found for KDN. (4) KDN is biosynthesized de novo using mannose as a precursor sugar, which is activated to CMP-KDN and transferred to acceptor sugar residues. These reactions are catalyzed by enzymes, some of which preferably recognize KDN, but many others prefer Neu5Ac to KDN. In addition to these basic findings, elevated expression of KDN was found in fetal human red blood cells compared with adult red blood cells, and ovarian tumor tissues compared with normal controls. KDNase, an enzyme which specifically cleaves KDN-linkages, was discovered in a bacterium and monoclonal antibodies that specifically recognize KDN residues in KDNalpha2,3-Gal- and KDNalpha2,8-KDN-linkages have been developed. These have been used for identification of KDN-containing molecules. Based on past basic studies and variety of findings, future perspective of KDNology is presented.